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motion of the sap upon common physical agencies. In the same tree
this sagacious person observed, that in a cold cloudy morning when no
sap ascended, a sudden change was produced hy a gleam of sunshine, of
half an hour; and a vigorous motion of the fluid. The alteration of the
wind from south to the north immediately checked the effect. On the
coming on of a cold afternoon after a hot day, the sap that had been
rising began to falL A warm shower and a sleet storm produced opposite
effects.

Many of his observations likewise shew, that the different powers which
act on the adult tree, produce different effects at different seasons.

Thus in the early spring, before the buds expand, the variations of the
temperature, and changes of the state of the atmosphere with regard to
moisture and dryness, exert their great effects upon the expansions and
contractions of the vessels : and then the tree is in what is called by
gardeners its bleeding season.

When the leaves are fully expanded, the great determination of the
sap is to these new organs. And hence a tree which emits sap copiously
from a wound whilst the buds are opening, will no longer emit it in sum-r
mer when the leaves are perfect; but in the variable weather, towards the
end of autumn, when the leaves are falling, it will again possess the power
of bleeding in a very slight degree in the warmest days; but at no other
times.

In all these circumstances there is nothing analogous to the irritable
action of animal systems.

In animal systems the heart and arteries are in constant pulsation.
Their functions are unceasingly performed in all climates, and in all sea-
sons ; in winter, as well as in spring; upon the arctic snows, and under
the tropical suns. They neither cease in the periodical nocturnal sleep,
common to most animals; nor in the long sleep of winter, peculiar to a
few species. The power is connected with animation, is limited to beings
possessing the means of voluntary locomotion; it co-exists with the first
appearance of vitality; it disappears only with the last spark of life.

Vegetables may be truly said to be living systems, in. this sense, that
they possess the means of converting the elements of common matter
into organized structures, both by assimilation and reproduction; but we
must not suffer ourselves to be deluded by the very extensive application
of the word life, to conceive, in the life of plants, any power similar to
that producing the life of animals. In calling forth the vegetable func-
tions, common physical agents alone seem to operate ; but in the animal
system these agents are made subservient to a superior principle. To
give the argument in plainer language, there are few philosophers who
would be inclined to assert the existence of any thing above common
matter, any thing immaterial in the vegetable economy. Such a doctrine
is worthy only of a poetic form. The imagination may easily give Dryads
to our trees, and Sylphs to our flowers ; but neither Dryads nor Sylphs can
be admitted in vegetable physiology; and for reasons nearly as strong,
irritability and animation ought to be excluded.

As the operation of the different physical agents upon the sap vessels
of plants ceases, and the fluid becomes quiescent, the materials dissolved
in it by heat, are deposited upon the sides of the tubes now considerably
diminished in their diameter; and in consequence of this deposition, a
nutritive matter is provided for the first wants of the plant in early spring,
to assist the opening of the buds, and their expansion, when the motion
from the want of leaves is as yet feeble.